, was obtained from the reaction of sulfamic acid with 2-amino-5-nitropyridine. A proton transfer from sulfamic acid to the pyridine N atom occurred, resulting in the formation of a salt. As expected, this protonation leads to the widening of the C-N-C angle of the pyridine ring, to 122.9 (3) , with the pyridinium ring being essentially planar (r.m.s. deviation = 0.025 Å ). In the crystal, the ion pairs are joined by three N-HÁ Á ÁO and one N-HÁ Á ÁN hydrogen bonds in which the pyridinium N atom and the amino N atom act as donors, and are hydrogen bonded to the carboxylate O atoms and the N atom of the sulfamate anion, thus generating an R 
Chemical context
Pyridine heterocycles and their derivatives are present in many large molecules having photo-chemical, electrochemical and catalytic applications. Some pyridine derivatives possess non-linear optical (NLO) properties (Babu et al., 2014a,b) . Simple organic-inorganic salts containing strong intermolecular hydrogen bonds have attracted attention as materials which display ferroelectric-paraelectric phase transitions (Sethuram, et al., 2013a,b; Huq et al., 2013; Shihabuddeen Syed et al., 2013; Showrilu et al., 2013) . We have recently reported the crystal structures of 2-amino-6-methylpyridinium 2,2,2-trichloroacetate (Babu et al., 2014a) , 2-amino-6-methylpyridinium 4-methylbenzenesulfonate (Babu et al., 2014b) and 2-amino-5-nitropyridinium hydrogen oxalate (Rajkumar et al., 2014) . In a continuation of our studies of pyridinium salts, we report herein on the crystal structure of the title molecular salt, obtained by the reaction of 2-amino-5-nitropyridine with sulfamic acid. ISSN 2056-9890 
Structural commentary
The asymmetric unit of the title compound, Fig. 1 , consists of a 2-amino-5-nitropyridin-1-ium cation and a sulfamate anion. The bond lengths and angles are within normal ranges and comparable with those in closely related structures (Babu et al., 2014a,b; Rajkumar et al., 2014) . A proton transfer from the sulfamic acid to the pyridine atom N3 resulted in the formation of a salt. This protonation leads to the widening of the C5-N3-C1 angle of the pyridine ring to 122.9 (3) , compared with 115.25 (13) in unprotonated aminopyridine (Anderson et al., 2005) . This type of protonation is observed in various aminopyridine acid complexes (Babu et al., 2014a,b; Rajkumar et al., 2014) . In the sulfamate anion the S-O distances vary from 1.440 (3) to 1.460 (2) Å , and O-S-O angles vary from 111.59 (15) to 114.22 (15) . In the cation, the N2-C1 [1.317 (5) (Babu et al., 2014a,b; Rajkumar et al., 2014) . In contrast, in the solidstate structure of aminopyridinium, the C-N(H 2 ) bond is clearly longer than that in the ring (Nahringbauer & Kvick, 1977) . The geometrical features of the aminopyridinium cation (N1/N3/C1-C5) resemble those observed in other 2-aminopyridinium structures (Babu et al., 2014a,b; Rajkumar et al., 2014) that are believed to be involved in amine-imine tautomerism (Ishikawa et al., 2002) . However, previous studies have shown that a pyridinium cation always possesses an expanded C-N-C angle in comparison with pyridine itself (Jin et al., 2005) .
In this atomic arrangement, one can distinguish the intercation-to-anion contact C5-H5Á Á ÁO3 (H5Á Á ÁO5 = 2.41 Å ), which induces the aggregation of the independent organic cation 2-amino-5-nitropyridinium. This kind of arrangement is also observed in the related structure of 2-amino-5-nitropyridinium hydrogen selenate (Akriche & Rzaigui, 2009 ).
These pairs are located between the anionic layers to link them by various interactions. The geometric features of the organic cation are usual and comparable with values observed for other 2-amino nitropyridinium compounds (Akriche & Rzaigui, 2009) . It is worth noticing that the C-NH 2 [1.317 (5) Å ] and C-NO 2 [1.449 (6) Å ] distances in the cations are, respectively, shortened and lengthened with respect to the same bond lengths [1.337 (4) and 1.429 (4) Å ] observed for 2-amino-nitropyridine (Aakeroy et al., 1998) . All the 2-amino-nitropyridinium cations encapsulated in various anionic sub-networks show the same changes in the C-NH 2 and C-NO 2 distances, revealing a weak increase of bond character in the bond C-NH 2 and a decrease in the bond C-NO 2 .
Supramolecular features
In the crystal, the ion pairs are linked by the N-HÁ Á ÁO and N-HÁ Á ÁN hydrogen bonds (Table 1 and Fig. 2 ). The protonated atom (N3) and the 2-amino group (N2) of the cation are hydrogen bonded to the carboxylate oxygen atoms (O5 and O4) and the nitrogen atom (N4) of the sulfamate anion via a pair of N-HÁ Á ÁO and N-HÁ Á ÁN (N3-H3AÁ Á ÁO5, N2-H2BÁ Á ÁO4 and N2-H2AÁ Á ÁN4) hydrogen bonds (Table 1) View of the molecular structure of the title molecular salt, with atom labelling. Displacement ellipsoids are drawn at the 50% probability level. Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
The crystal packing of the title salt, viewed along the b axis. The hydrogen bonds are shown as dashed lines (see Table 1 for details; only the major components of the disordered nitro O atoms are shown).
forming an R 3 3 (22)ring motif. These motifs are further linked by N-HÁ Á ÁO hydrogen bonds, enclosing R 3 3 (8) loops, and forming sheets lying parallel to (100). Weak C-HÁ Á ÁO hydrogen bonds link the sheets, forming a three-dimensional structure ( Fig. 2 and Table 1 ). The identification of such supramolecular patterns will help us design and construct preferred hydrogen-bonding patterns of drug-like molecules.
Database survey
A search of the Cambridge Structural Database (CSD, Version 5.35, May 2014; Groom & Allen, 2014) for the cation 2-amino-5-nitropyridinium gave 42 hits for which there were 36 hits with atomic coordinates present. For these structures, the average C-N-C bond angle is ca 123 , while the average C-N(H 2 ) and C-N(O 2 ) bond lengths are ca 1.32 and 1.45 Å , respectively. A search for the anion aminosulfamate gave 23 hits but only 17 contained atomic coordinates. Here the S-O bond lengths vary from ca 1.399 to 1.469 Å , while the N-S bond length varies from ca 1.63 to 1.80 Å . The bond lengths and angles in the title salt are very similar to those reported for the various structures in the CSD.
Synthesis and crystallization
The starting material 2-amino-5-nitropyridine was obtained by treating 3-nitropyridine with ammonia in the presence of KMnO 4 . Colourless block-like crystals of the title salt were obtained by slow evaporation of a 1:1 equimolar mixture of 2-amino-5-nitropyridine and sulfamic acid in methanol at room temperature.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2. The N-bound H atoms were located in a difference Fourier map and refined with distance restraints: N-H = 0.89 (2) Å . The C-bound H atoms were positioned geometrically and refined using a riding model: C-H = 0.93 Å with U iso (H) = 1.2U eq (C 
Computing details
Data collection: APEX2 (Bruker, 2004 ); cell refinement: APEX2 and SAINT (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2004 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009 ).
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